Pemphigus vegetans is a clinical variant of pemphigus vulgaris, accounting for 1-2% of all very rare pemphigus cases in children. The involvement of the oral mucosa in this disease is usually accompanied by severe pain that aggravates the patient's malnourished condition. Conversely, malnutrition may also reduce vulnerability towards autoimmune diseases. Although pemphigus vegetans has never been reported to develop in a child with marasmus before, we encountered a case of pemphigus vegetans in a severely malnourished patient. A 12-year-old boy in marasmic condition presented with painful, clear, fluid-filled blisters, accompanied by erosions, crusts, and vegetative lesions on almost all parts of the body. Histopathological examination of the lesions revealed a suprabasal cleft, and direct immunofluorescence staining showed deposits of immunoglobulin G in the epidermal intracellular spaces. The patient was treated with a multidisciplinary approach, and intravenous corticosteroid was administered for 2 weeks with an appropriate diet. There were significant improvements in the skin lesions and his nutritional status. Although pemphigus vegetans may occur in children with malnutrition, the underlying mechanism for the development of autoimmune diseases in malnutrition remains unclear.
Introduction
Pemphigus is an autoimmune disease of the skin and mucous membrane characterized by blisters [1] . The occurrence of autoimmune bullous disease in a child is very rare [1] [2] [3] . Pemphigus vegetans is the rarest form of pemphigus, occurring only in 1-2% of all cases [2, 3] . It is characterized by vegetative plaques in the inguinal folds, flexural areas, and oral mucosa accompanied by the presence of autoantibodies against desmoglein 3 [4, 5] . The involvement of oral mucosa is usually associated with severe pain, eventually leading to weight loss and malnutrition. Malnutrition in general may reduce vulnerability towards autoimmune diseases [6] . Marasmus, a type of protein-energy malnutrition [7] , could affect immunity and increase the risk of infection [8] . In this report, we would like to present the first case of pemphigus vegetans in a child with marasmus. Even though the exact underlying mechanism is yet to be fully understood, we try to describe the possible mechanisms in this condition and stress the importance of a multidisciplinary approach for a successful treatment.
Case Presentation
A 12-year-old boy in marasmic condition presented with painful, clear, fluid-filled blisters accompanied by crusts on almost the entire body. He suffered from malnutrition due to parental neglect since he was 8 years old. Three and a half years later, he complained of extreme pain in the mouth, which resulted in poor ability of oral food intake. Blisters and vegetative lesions soon followed. There was no history of bullous disorder in the patient and his family. Physical examination showed a slender body, with a height of 130 cm, a weight of 22 kg, and a BMI of 13.01. Blisters, erosions, and hemorrhagic crusts with hypertrophic verrucous vegetative plaques were found on the armpits, trunk, extremities, and in the perianal region ( Fig. 1) . Histopathological examination on the vegetative lesions found on the extremities revealed a suprabasal cleft with scattered acantholytic cells and hyperkeratosis. The subepithelial layer was filled with lymphocytes ( Fig. 2a) . Direct immunofluorescence (DIF) staining showed deposits of immunoglobulin G on the surface of the keratinocytes (Fig. 2b) , which supported the diagnosis of pemphigus vegetans. The patient received 6 mg/day intravenous dexamethasone for 2 weeks. He was given a diet of 1,500 kcal/day, consisting of soft food (3 times/day) and an extra liquid diet (3 times 100 mL) as a collaborative treatment from the pediatric and nutrition departments. Significant improvements in the skin lesions and nutritional status were observed within 15 days after the start of treatment.
Discussion
Pemphigus vegetans is a rare variant of pemphigus. In certain patients, erosions have a tendency to develop into granulation tissue and crusting, known as vegetative lesions [1] , often found on the groin, armpits, thighs, hands, eyelids, and in the perioral region [4] . This lesion was caused by intercellular autoantibodies against desmoglein 1 and 3 as adhesion molecules in the desmosomes of keratinocytes [1, 2] . The diagnosis of pemphigus vegetans was based on clinical features, histopathology examination, and a DIF test. Most patients initially present with stomatitis [9] , which was also the case in our patient. Diagnostic findings for pemphigus vegetans included eosinophilic spongiosis, suprabasal acantholysis, epi-dermal hyperplasia, and intraepidermal abscesses filled with eosinophils as the lesions age [10] , while DIF examination showed deposits of immunoglobulin G and complement C3 on the keratinocytes [2] , which were evident in the biopsy of our patient's vegetative lesions.
Concurrent development of autoimmune bullous disease and marasmus indicated the variability of the immunological mechanisms of the disease. Gerriets et al. [6] presented a case of malnutrition leading to decreased adipocyte mass, thus changing the CD4+ and CD8+ count and by extension, their functions. This condition is associated with a decrease in Th1 cytokines interleukin-2 and interferon-γ, eventually resulting in an increased susceptibility to infection and protection against autoimmunity. On the other hand, a case report by Bull et al. [11] showed an association between human immunodeficiency virus (HIV) infection and autoimmune bullous diseases. One possible underlying mechanism for autoantibody production in this disease was as a part of nonspecific polyclonal stimulation seen in the early-stage HIV disease. Another possible underlying mechanism was that the loss of specific immunomodulatory CD4+ allows the expansion of B-cell clones responsible for the production of autoantibody. Assuming that patients with malnutrition have similar conditions as HIVinfected patients, alteration of CD4+ function may be considered as one possible underlying mechanism for the development of autoimmune disease in malnutrition. However, this does not explain autoantibody production in malnourished conditions. This finding suggests that marasmus may have several effects on the immune system, leading to the development of autoimmune bullous disease. Other related cases could further enlighten us of the complex association between autoimmune diseases and marasmus.
Treatment of pemphigus vegetans is similar to that of pemphigus vulgaris. Systemic corticosteroids are the treatment of choice for these diseases. Prednisone is usually administered in a dosage of 1-2 mg/kg body weight/day [12] . This patient received 6 mg/day intravenous dexamethasone (equals to 2 mg/kg body weight/day of prednisone) for 2 weeks, and there was a significant improvement in his skin condition, indicated by the lack of new lesions. An appropriate ongoing intravenous fluid regimen was started under the guidance of the medical team. From the pediatric and nutrition departments, the patient was given an appropriate nutritional plan. The patient's initial weight at admission was 22 kg, and after 2 weeks of treatment, it had increased to 23.7 kg. With this case report we hope to add to the knowledge of the underlying mechanism of pemphigus vegetans in marasmus patients and the importance of a multidisciplinary approach to improve outcomes. 
